Introduction 48
Springs, a nexus between groundwater and surface water, play a vital role in the Formation), deformed and fractured during the Appalachian orogeny (Globensky, 1986 ).
147
The beds are relatively flat with horizontal to sub-horizontal bedding planes having dips 148 of 1 to 5 o (Clark, 1966 The hydrogeological model constructed for this study requires the use of net precipitation
228
(Pnet, which is precipitation minus evapotranspiration) as an atmospheric water input.
229
The model directs Pnet to surface flow (runoff) and infiltration (recharge). Levison et al. for the Covey Hill area (see Table 1 for annual synthesis and for monthly temperatures (Fig. 3a) . This increase depends on the particular month, but For the entire Covey Hill Natural Laboratory a finite difference model was first monitoring spring activity (Fig. 2) ; and 3) achieve reasonable flow rates discharging to were carried out for the 10 reference and 10 future scenarios using monthly Pnet data 377 from T and P values produced by the climate models. water applied to the model surface (i.e., the Pnet). Interestingly, the spring discharge (or 410 model exfiltration), which was not simulated in the regional model of Levison et al.
411
(2013), is equal to 15.6% of the Pnet. This leaves 16.3% of the total Pnet that infiltrates 412 and flows through the deep horizontal fracture (Fig. 4) Table 3 . In terms of the discharge rate, however, increasing the apertures causes rates, but having a lower total volume of spring discharge.
446

Climate change scenarios
447
The numerical model was also run from 1971-2000 using observed data and for 10 (Fig. 4) . The greatest flow 486 is observed for the spring at the lowest elevation (Fig. 7a) . The maximum flow rate is order of 5 to 6% depending on the selected spring (Table 4) . (Fig. 9b) . Similarly to the number of days of spring activity, the longest period 518 of activity is observed at the lowest elevation spring, where a period of activity in the 519 reference period is an average of 55 consecutive days ( Fig. 9a ; Table 4 
